the fuel remains in the reactor (known as the burnup, measured in megawatt-days per metric ton of "heavy metal" (uranium or plutonium) in the fuel— MWd/MTHM).12 For example, the System-80 reactor could process 50 metric tons of excess weapons plutonium in 60 reactor-years using a 100 percent MOX core with a relatively low enrichment of 2.5 percent and an average burnup of 31,000 MWd/MTHM; increasing the initial enrichment to 6.8 percent (roughly the maximum likely to be possible without requiring changes to the reactor) would allow the job to be done in 30 reactor-years, even if the burnup were increased to 42,000 MWd/MTHM.
The safe use of enrichments of 6-7 percent requires neutron-absorbing materials such as erbium (known as "burnable poisons") to help control the nuclear chain reaction; this too would require safety review. In addition to reducing the number of reactor-years required, such high enrichments would reduce overall fuel fabrication costs, as discussed below.
Fuel Fabrication. Providing adequate plutonium processing and MOX fuel fabrication capability would be an important pacing factor for processing excess weapons plutonium in U.S. LWRs.
Plutonium pits would have to be shipped from Pantex (where no plutonium processing capability yet exists) to a site capable of disassembling the pits and converting the resulting metal to plutonium oxide. No facilities for carrying out pit processing on the required scale are currently operating, but facilities at Savannah River, Los Alamos, and possibly elsewhere could be modified for this purpose, and as mentioned in Chapter 5, new technologies for efficient pit conversion are being developed at the national laboratories.13
Because plutonium is more radioactive and requires greater safeguards than low-enriched uranium, facilities for fabricating uranium fuel cannot simply switch to fabricating plutonium fuel; special MOX fabrication facilities must be provided. Although there are no MOX fabrication facilities currently operating in the United States, a nearly complete facility designed to produce plutonium fuel for experimental fast reactors at the Hanford site in Washington State, known as the Fuel and Materials Examination Facility (FMEF), could be modified to produce MOX fuel for light-water reactors. Although further study of this modification is required, the committee has received estimates (which may be optimistic) that this facility could be modified to produce 50 metric tons of fuel per year or more (containing roughly 3 metric tons of weapons plutonium, at 6-7 percent enrichment), while meeting current safeguards and ES&H standards, within roughly five years of receiving a go-ahead, for a cost in the range of $75-$ 150 million. Alternatively, a new plutonium fuel fabrication fa-
12 The reactor's capacity factor—its average output in a given period divided by its rated capacity—also has some impact. Most well-run reactors have capacity factors in the range of 60-80 percent for LWRs, and as high as 90 percent for CANDUs (which do not have to shut down to refuel).
13 This step—which is necessary for most, but not all, of the disposition options—will probablyng for 30 years.re National Laboratory, February 5, 1993, UCRL-ID-113055, p. 19.) The committee was also influenced by the National Research Council report on the future of nuclear power, which rated these advanced systems as "low" for economy, market suitability, maturity of development, and licensing, while evolutionary light-water reactors wereeguarded peaceful activity. The IAEA has never implemented this "right," however. In 1978, withand T.L. Neff, Peer Review Report, U.S. Department of Energy Plutonium Disposition Study, Office of Nuclear Energy (Washington, D.C.: U.S. Deoartment of Enerev. Tune 1C) 1QQ1Yutonium Bulk-Handling Facilities Effective?" Nuclear Control Institute, August 1990. For a summary of the
